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Vineyards Integrated Smart Climate Application 

Decisions targeted by forecast type

Time

Weather forecast Climate predictions
Sub-

seasonal Seasonal Decadal
Climate projections

1-15 days 10-60 days 1-15  months 2-30 years 20-100 years

Siting, choice of scion variety and 
rootstock.

Assessment of water needs

Wine style

Grow cycle 
management

Pathogen pressure, abiotic stresses 

Productivity, quality

Harvest date and duration

Crop forcing

Adapted from: Antonio Graça, SOGRAPE VINHOS SA, 2014
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Vineyards Integrated Smart Climate Application 

From climate data to climate services

Decision
-making

CLIMATE SERVICES DecisionsPredictions

Users

Users

Scientific partners

Scientific partners / Users
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Vineyards Integrated Smart Climate Application 

From climate data to climate services

RAW CLIMATE 
PREDICTIONS

Predictions obtained directly 
from different climate 

prediction systems.

FORECAST
QUALITY 

ASSESSMENT
Several skill scores have been 

obtained by the comparison of 
predictions with observations. 
Positive skill means an added 

value with respect climatology.

CLIMATE SERVICE 
PRODUCT

The final products from the 
service  should provide useful 

and easy information for 
decision-making.

TAILORED 
CLIMATE 
PREDICTIONS
Climate predictions tailored to 
specific needs for agricultural 
users: specific agro-climatic 
indices, higher spatial 
resolution, …

BIAS ADJUSTMENT
These adjustments have been 
applied to improve as much as 
possible reliability of the climate 
predictions.
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Time

Weather forecast Climate predictions
Sub-

seasonal Seasonal Decadal
Climate projections

1-15 days 10-60 days 1-15  months 2-30 years 20-100 years

Siting, choice of scion variety and 
rootstock.

Assessment of water needs

Wine style

Grow cycle 
management
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Productivity, quality

Harvest date and duration

Crop forcing

Adapted from: Antonio Graça, SOGRAPE VINHOS SA, 2014
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Decisions targeted by forecast type
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Vineyards Integrated Smart Climate Application 

Initial conditions uncertainty
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Vineyards Integrated Smart Climate Application 

Uncertainty in predictions
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Uncertainty in predictions
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Vineyards Integrated Smart Climate Application 

Uncertainty in projections
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Uncertainty in projections
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Vineyards Integrated Smart Climate Application 

How to interpret probabilistic predictions

• What would you say? Is this enough?
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12 8
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TERCILE CATEGORY

TEMPERATURE FOR NEXT MONTH
Probability (%)
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How to interpret the seasonal predictions

• For decision making is important to take into
account not only the probabilities but also the skill
of the predictions.
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Vineyards Integrated Smart Climate Application 

How to interpret the seasonal predictions
• For decision making is important to take into account

not only the probabilities but also the skill of the
predictions.

RPSS < 0
RPSS = 0

Better to use the observed
mean temperature of the
past years as a prediction
for the future.
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How to interpret the seasonal predictions
• For decision making is important to take into account

not only the probabilities but also the skill of the
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Vineyards Integrated Smart Climate Application 

How to interpret the seasonal predictions
• For decision making is important to take into account

not only the probabilities but also the skill of the
predictions.

RPSS > 0
There is an added value of
using this seasonal prediction
over the use of mean past
observations in the long term.
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How to interpret the seasonal predictions
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Vineyards Integrated Smart Climate Application 

Climate service product: most likely 
category map

Seasonal prediction of most probable category of temperature for May 
2016 with ECMWF S4

How will be the next 
month/season temperature?

Only areas with positive skill 
(RPSS) are shown to the users

Summarising information in 
one map only

✔

✔

è
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Vineyards Integrated Smart Climate Application 

Skill vs. Value
• It is important to note the difference between the

quality of the forecast and its value.

– A forecast is of high quality if it predicts well the
conditions observed according to some objective criterion.

– It has value if it helps the user to obtain some kind of
benefit from the decisions he has to make.
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Vineyards Integrated Smart Climate Application 

Skill vs. Value

A successful forecast of drought in the Sahara during
the 'dry' season, does it have quality? And value?
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Vineyards Integrated Smart Climate Application 

Protocol
• Ask ourselves about which aspect of the quality /

value of our model we are interested in.

• Select the verification metrics and that allow us to
adequately represent the attributes of interest.

• Choose a comparison standard that provides a
reference level (persistence, climatology or old
model).
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Vineyards Integrated Smart Climate Application 

Protocol
• Stablish the questions about the quality / value of our model

that we want to anwer.

• Select the metrics and verification graphs that allow us to
compute and adequately represent the attributes of interest
(according to the previous questions).

• Choose a comparison standard that provides a reference level
(persistence, climatology or old model), to decide which
system is better to use.

Let’s Play! Conclusions 

Wind industry currently 
uses climatology  
for resource assessments 

Semi-operational prototype that provides wind 
speed seasonal predictions 

http://project-ukko.net 

How do we engage wind industry users to consider using 
seasonal predictions besides climatology? 

Demonstrating the VALUE of probabilistic predictions 
in economic terms 

We use the Weather roulette framework to 
show how climate predictions outperform the 

climatology in skillful areas 

It has been designed as a game 
that you can play in the 

interactive screen 

USERS NEED CLIMATE SERVICE 

METHODOLOGY LET’S PLAY! 

Introduction 
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that you can play in the 

interactive screen 

USERS NEED CLIMATE SERVICE 

METHODOLOGY LET’S PLAY! 

Introduction Let’s Play! Conclusions 

User needs & seasonal pred. 

Weather Roulette information 

Introduction 

Introduction 

Weather Roulette framework is based on 
Hagedorn & Smith 2009. 
 
Decision makers are not  necessarily familiar 
with statistical techniques used for the 
calculation of skill scores in climate 
predictions, whereas economic and financial 
knowledge is widespread in the corporate 
world. 
 
Weather roulette translates skill scores into 
commonplace concepts as interest ratios or 
return of investment. 

Next 
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How do we engage wind industry users to consider using 
seasonal predictions besides climatology? 

Demonstrating the VALUE of probabilistic predictions 
in economic terms 

We use the Weather roulette framework to 
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that you can play in the 
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USERS NEED CLIMATE SERVICE 

METHODOLOGY LET’S PLAY! 

Introduction Let’s Play! Conclusions 

User needs & seasonal pred. 

Weather Roulette information 

Introduction 

Introduction 

To assess the value of probabilistic prediction for 
wind energy users, seasonal wind speed 
predictions play against climatology. 
 
Climatology assumes a fixed probability to each 
category while climate predictions adjust the 
category probabilities of the ‘climatology’ forecast. 

Climatology 

In the game, the user bets 
proportionally to the probabilities 
estimated in the seasonal forecast (e.g. 
52% of 10€ to below average winds = 
5.2€ invested in the category) 
 
The amount invested in the observed 
category is multiplied by 3 (i.e. the 
inverse of the climatology probability) 
 
If the observed category had a larger 
probability in the forecast than in 
climatology, then the user earns money 
(e.g. 5.2€ x 3= 15.6€). Otherwise, the 
user looses money. 

RESILIENCE  
seasonal predictions 

Above average 
Average 
Below average 

Expected wind speed: 
Next 
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User needs & seasonal pred. 

Weather Roulette information 

Introduction 

Introduction 

� Initial investment of 10€ 
� Everything earned is reinverted 

� 33 runs (from 1981 to 2013) 
� Always in Winter period (Dec-Jan-Feb) 

� The dots are the 
performance of the 
forecast in each run 
(individual return 
ratios) 

� After a sufficient 
number of runs we 
calculate the 
geometric average 
of return ratios (the 
line) 

� That can be 
indicated as 
interest rate too 
 

� In each game the skill 
of the seasonal 
predictions is provided 
as RPSS (Ranked 
Probability Skill Score) 

Next 
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speed seasonal predictions 

http://project-ukko.net 

How do we engage wind industry users to consider using 
seasonal predictions besides climatology? 
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in economic terms 

We use the Weather roulette framework to 
show how climate predictions outperform the 
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It has been designed as a game 
that you can play in the 

interactive screen 

USERS NEED CLIMATE SERVICE 

METHODOLOGY LET’S PLAY! 

Introduction 

Let’s Play! 

Skill score (RPSS) = 0.29 
 
Return ratio = 1.232 
Interest rate = 23.2% 
 
From 10€ inverted,  
9 657€ returned after 33 runs 

Back to the map 

See all results in a table 

Let’s Play! Conclusions Introduction 
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How do we engage wind industry users to consider using 
seasonal predictions besides climatology? 

Demonstrating the VALUE of probabilistic predictions 
in economic terms 

We use the Weather roulette framework to 
show how climate predictions outperform the 

climatology in skillful areas 

It has been designed as a game 
that you can play in the 

interactive screen 

USERS NEED CLIMATE SERVICE 

METHODOLOGY LET’S PLAY! 

Introduction 

Let’s Play! 

Skill score (RPSS) = 0.08 
 
Return ratio = 1.024 
Interest rate = 2.4% 
 
From 10€ inverted,  
22€ returned after 33 runs 

Back to the map 

See all results in a table 

Let’s Play! Conclusions Introduction 

Let’s Play! 

Skill score (RPSS) = -0.09 
 
Return ratio = 0.924 
Interest rate = -7.6% 
 
From 10€ inverted,  
70 cents returned after 33 runs 

Back to the map 

See all results in a table 

Let’s Play! Conclusions Introduction 
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